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OPD is a major health problem, and the worldwide number of patients with the disease continues to rise. [1] [2] [3] [4] [5] [6] [7] [8] [9] According to the Global Burden of Disease Study, 1,2 COPD will be the fifth-leading cause of disability and the third-leading cause of death in the world in the first half of the 21st century. For developing countries, COPD is expected to be the fourth cause of disability for men and the third cause of disability for women by 2020. [1] [2] In addition to measuring the prevalence and risk factors for a disease, it is important to determine whether the health-care system correctly identifies diseased persons, and whether the number of identified patients corresponds to the true prevalence of the disease in the community. Lack of awareness in diagnosing a disease may be reflected by the degree of underdiagnosis; however, it is also important to know the number of subjects with an incorrect diagnosis of the disease (misdiagnosis). This is especially important for COPD because patients at an early stage of the disease may be unaware of their condition or reluctant to consult their physician for respiratory symptoms. Consequently, most patients with mild disease do not receive active counseling against tobacco smoking or appropriate pharmaco-logic treatment. Moreover, some treatments administered to patients with COPD are not appropriate for their degree of disease severity and do not always follow current guidelines. 9 -12 Accurate information about underdiagnosis and misdiagnosis may help health authorities, physicians, and other health decision makers to improve the system in order to correctly find and help subjects with COPD at any severity level.
Despite the importance of COPD, populationbased studies that include spirometric determinations are scarce outside Europe and North America. Furthermore, there is a lack of information on differences in underdiagnosis and misdiagnosis among different countries. The aim of this study was to measure the rate of inaccurate diagnostic labeling of COPD in five Latin American cities. We also explored possible factors explaining inaccurate diagnostic labeling.
Methods and Materials
The Proyecto Latinoamericano de Investigacion en Obstruccion Pulmonar (PLATINO) study 3 was a population-based epidemiologic study conducted in five major Latin American cities: São Paulo (Brazil), Santiago (Chile), Mexico City (Mexico), Montevideo (Uruguay), and Caracas (Venezuela). Complete details of the PLATINO methodology have been published. 13 Briefly, a two-stage cluster sampling method was used at each site in order to obtain a random sample of households. All adults Ն 40 years old living in selected households were invited to participate. The study exclusion criteria were mental illness and institutionalization. The local ethical committee of each institution involved in the study approved the protocol, and all subjects gave their written informed consent.
Information was collected on several factors potentially associated with COPD, including age, sex, ethnicity (self-reported), smoking habits, years of formal education, employment, respiratory symptoms, and prior spirometric testing. Copies of the questionnaires used at each site are available at the PLATINO Web site (http://www.platino-alat.org). A portable, battery-operated, ultrasound transit-time-based spirometer (Easy-One; NDD Medical Technologies; Chelmsford, MA) was used to perform pulmonary function testing among eligible subjects. Each day, the calibration was checked with a 3-L syringe. Subjects performed up to 15 forced expiratory maneuvers (average, 5 to 6 maneuvers) to obtain three acceptable maneuvers according to the American Thoracic Society, 14 with FVC and FEV 1 reproducible within 150 mL. Salbutamol, 200 g, was then administered by inhalation using a 500-mL spacer, and the test was repeated 15 min later (average, four to five maneuvers). The spirometric tests were done with the subject seated, using a nose clip and a disposable mouthpiece. The exclusion criteria for spirometry were recent thoracic or abdominal surgery, myocardial infarction, eye surgery or retinal detachment, hospitalization for any cardiac condition, tuberculosis, pregnancy, or a pulse rate Ͼ 120 beats/min.
The definition of COPD proposed by the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 15 -a ratio of the postbronchodilator FEV 1 over FVC Ͻ 0.70 -was used in the present study. The same definition was proposed by the new European Respiratory Society/American Thoracic Society document. 16 Prior diagnostic label was determined using a selfreported prior diagnosis of emphysema, chronic bronchitis, or COPD. Prior diagnosis of asthma was determined in the same manner.
In addition to population prevalence rates of underdiagnosis, we performed descriptive comparative analyses of persons with a prior diagnosis consistent with COPD and persons with a study diagnosis of COPD. Multivariate logistic regression was aimed at identifying variables associated with the lack of a prior COPD diagnosis in persons with spirometric evidence of airway obstruction. All analyses were performed with the using statistical software (STATA version 9.0; STATA Corporation; College Station, TX).
The PLATINO study was funded by Boehringer Ingelheim GmbH. The funding source had no influence on the analyses or interpretation of the results presented in this article.
Results
Detailed descriptions of participation rates and the sample characteristics in the study, both total and for individual countries, have been published previously. 3 In summary, from a total of 6,711 eligible individuals, complete interviews were achieved in 5,571 subjects and spirometry was performed in 5,315 subjects. Both valid spirometry results and prior diagnosis information were available for 5,303 subjects.
There were 758 subjects with postbronchodilator FEV 1 /FVC Ͻ 0.7. The prior diagnostic labeling of obstructive respiratory disease in these subjects is provided in Table 1 . There was a high proportion of subjects with no prior COPD diagnosis (672 of 758 subjects, 88.7%), which was similar among the five countries. In other words, only 86 of the 758 obstructed subjects (11.3%) had a prior correct COPD diagnosis. The population prevalence of airway obstruction without a prior COPD diagnosis was lowest in Mexico City and highest in Montevideo, as presented in Table 2 .
The relationships between prior diagnosis and study diagnosis are illustrated in Figure 1 . There were 237 subjects with a prior medical diagnosis of emphysema, chronic bronchitis, or COPD. Among these 237 subjects, only 86 subjects (36.3%) had postbronchodilator FEV 1 /FVC Ͻ 0.7, while 151 subjects (63.7%) had postbronchodilator FEV 1 /FVC Ͼ 0.7. Among the 151 subjects with a prior diagnosis of COPD and no obstruction, 27 subjects (17.9%) showed a restrictive pattern (FEV 1 /FVC Ն 0.70; FVC Ͻ 80% predicted) and 72 subjects (47.7%) qualified as GOLD stage 0. In the entire group of 237 subjects with a prior COPD diagnosis, only 34% reported ever undergoing spirometry prior to our study. However, 683 subjects reported a prior medical diagnosis of asthma. Among these, only 173 subjects had postbronchodilator FEV 1 /FVC Ͻ 0.7. From this group, 55 subjects had a prior medical diagnosis of asthma and any concurrent diagnostic label consistent with COPD.
A descriptive comparison of subjects by prior diagnostic status is presented in Table 3 . There were no significant differences in age, gender, ethnicity, years of education, or tobacco consumption between subjects with a correct prior diagnosis of COPD and those with no prior diagnosed disease. Compared to correctly diagnosed subjects, persons with an incorrect prior diagnosis (ie, a diagnostic label consistent with COPD in the absence of airway obstruction) were significantly more likely to be younger, female, employed, and have lower smoking exposure.
Respiratory symptoms (cough, phlegm, wheezing, and dyspnea) were more frequent in subjects with correctly diagnosed COPD compared with those who had obstruction but no previous COPD diagnosis (Fig 2) . Cough, phlegm, and wheezing were more frequent among persons with a correct prior COPD diagnosis than among those with an incorrect prior diagnosis; however, shortness of breath was similar between these two groups. Subjects with a correct prior diagnosis of COPD were much more likely to have undergone spirometry than those without a correct prior diagnosis (Fig 3) . Table 4 presents results from a regression model examining factors associated with underdiagnosed COPD in persons with airway obstruction. The odds of underdiagnosis were significantly higher among persons with lower age, lower severity of airway obstruction (GOLD severity), fewer respiratory symptoms (cough, phlegm, wheezing, and shortness of breath), and no prior diagnosis of asthma. Analysis of variance inflation factors indicated the covariates did not exhibit significant multicollinearity (maximum variance inflation factor of 1.50).
Discussion
The aim of the PLATINO study was to measure COPD prevalence in five Latin American cities. However, the study also offers an excellent opportunity to examine diagnostic patterns using a population-based sample. We observed a high prevalence of airway obstruction without a prior diagnostic label consistent with COPD: 12.7% of all subjects examined fell into this category. Among subjects with a study diagnosis of COPD, 88.7% of cases had not been previously diagnosed. However, a prior diagnosis of COPD in the absence of airway obstruction was also a frequent problem. Among 237 subjects with a prior diagnosis consistent with COPD, well over one half did not meet criteria for obstruction.
The prevalence of undiagnosed airflow obstruction has been described in several countries, 4 -9 and estimates have varied widely, ranging from 3.2 to 12%. Isoaho and coworkers 6 reported an overall 4 The Nippon COPD epidemiology study 8 found that only 9.4% of cases with airflow limitation reported a previous COPD diagnosis.
Based on their reported prevalence of airflow limitation of 10.9%, this yields an estimated 9.9% population prevalence of undiagnosed COPD. Our results are consistent with a high level of COPD undiagnosis; however, the magnitude of the problem appears to be especially great in some of the Latin American cities included in the PLATINO studySão Paulo, Santiago, and Montevideo all had population rates of undiagnosed COPD well Ͼ 12%. The wide variation in the prevalence of undiagnosed COPD among the regions studied is notewor- thy. We observed a range from 6.9% in Mexico City to 18.2% in Montevideo. It is important to mention that the percentage of COPD underdiagnosis was similar among the sites ( Table 1 ), suggesting that the underlying prevalence of airflow obstruction is the principal driver of the prevalence of undiagnosed disease. Thus, the low prevalence of airway obstruction without prior COPD diagnosis in Mexico City is better explained by the lower prevalence of the disease in this site than by a higher rate of correct diagnosis. As mentioned in the previous report, one of the strengths of the present study is the consistency of methods in all countries. 3 Therefore, the differences among sites are not probably related to methodologic issues. If this is correct, our results imply that underdiagnosis is a consistent, regional issue rather than an isolated problem in some countries. Pena and coworkers 5 evaluated the factors associated with having a previous COPD diagnosis in the IBERPOC study. They found that the probability of undiagnosed COPD was significantly associated with increased age, male gender, tobacco consumption, higher levels of education, urban residence, and the existence of chronic bronchitis and other thoracic diseases. Their results suggest that the following may facilitate the diagnosis of COPD: respiratory symptoms associated with smoking, a greater awareness of the disease and an easier access to medical care for those living in urban areas. Our multivariate analysis showed that lower age, lower GOLD severity, the absence of respiratory symptoms (cough, phlegm, wheezing, and shortness of breath), and no prior diagnosis of asthma were associated with an increased likelihood of having undiagnosed COPD. These results are in agreement with another report 17 from the IBERPOC study suggesting that younger patients with fewer respiratory symptoms are less likely to receive a diagnosis.
The other important result of the present study is the marked prevalence of an apparently incorrect prior diagnosis of COPD. This finding must be viewed with caution, as persons may have anatomic evidence of emphysema or symptoms consistent with chronic bronchitis in the absence of airway obstruction. It is interesting to note that, among persons with a prior diagnostic label of COPD, the presence of symptoms suggesting COPD (phlegm, cough, wheezing, and shortness of breath) were common. In particular, dyspnea was equally reported by subjects with and without airway obstruction (not all dyspnea is COPD). This suggests that dyspnea is synonymous with having COPD for many clinicians. These findings indicate that clinical assessment based on symptoms alone is insufficient to establish a correct COPD diagnosis and support the recommendation of including spirometry in the evaluation of those patients. Reducing the levels of incorrect COPD diagnosis is likely to be associated with a corresponding reduction in unnecessary medication. Spirometry is not only important for diagnosis but also allows stratifying the severity of the disease that may help to indicate treatment when it is necessary. The lack of previous information about incorrectly diagnosed COPD in other population-based studies makes it difficult to make comparisons with our results. In our subjects with a correct prior COPD diagnosis, only half reported ever undergoing spirometry prior to this study. This was twice the rate seen in subjects with an incorrect diagnosis, and more than three times that in subjects with undiagnosed airway obstruction. It is well known that the diagnosis of COPD should be considered in any patient who has cough, sputum production, dyspnea, and a history of exposure to risk factors for the disease. Current diagnostic criteria 15, 16 emphasize that spirometry is the "gold standard" and that objective measurement of airflow limitation is essential in the diagnosis and assessment of COPD. However, several studies 18 -21 undertaken in different countries have suggested a widespread underuse of spirometry by general practitioners to establish COPD diagnosis. Despite incentives to perform spirometry in general practice, the lack of access to spirometers and inadequate training in the use and interpretation of spirometry could result in COPD diagnosis being made on imprecise clinical grounds. The insufficient use of spirometry for the diagnostic assessment of COPD found in the present study suggests the need to implement more specific educational programs targeted to general practitioners. In addition, it is also necessary to increase spirometry availability and examinations in primary health care for improving the likelihood of accurately detecting subjects suffering with COPD. General limitations of the PLATINO study have been discussed elsewhere. 3 Our definition of COPD was based on postbronchodilator FEV 1 /FVC below a fixed value at a single examination. Although this fixed ratio can overestimate cases of COPD, especially among the aged, it is currently the most widely accepted definition for COPD. It is important to note that it has been used in this study as an epidemiologic case definition rather than as a clinical COPD diagnosis. It is possible that some subjects labeled as having COPD would have received another diagnosis with a more complete examination, or with a course of corticosteroids. Our determination of prior diagnostic status was based on subjects' report of a prior diagnosis, which is subject to recall bias. Thus, it is likely that our results may tend to underestimate the true rate of physician diagnosis.
In summary, the results of this study indicate that inaccurate diagnostic labeling of COPD represents an important health problem in Latin America. One possible explanation is the low rate of spirometry for COPD diagnosis. The large rate of inaccurate COPD diagnosis found in the present study should be considered by the public health community in order to improve the implementation of current diagnostic criteria and strategies for COPD.
